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[R*Sl] 4 *-b 9 y 

4>**J=y b^y KKBM«*S:«BU TOEWV* 
^7— h y y SftfettEW h y y 

i?&ftG-tZ><< b^y M*feet 

ffl**S^y KBBBBfc. 

h V y SW OBB(c»«r 

*tfc/^y^Ty^-^/wS:BiL, MEW >*mma-% 

^©BB«#felttE^y KB»0B«C4J«, aws-fr 

y vmmm^wt t *^-tz> r t ^is ^rsw> 

IB** 2 ] B*« i (cfc^T* MEW *- h 3 

bV yisfrb%Z2mm<0'(>**-b]) 7« 

[»#S3] B#Bl*fcli2K::fev*T, TOEW>* 
BB«*£H*^Stt. «*1-*W>*<Da«fcJ:oTM 

ew *- h y * wmmtmmirz wtuu^sK 
w>*#- h y yv&m*irz><< >*<Dmm*&®bfo^ 
#m Lxzti\ztt£i-zi§ i mmzmxir z> w 

*-b))y ^BSattWBSrBit-O** r t Sr^ti" 

[B*«4] B#ai*fcW:2fc:*3i*-C TOEWV* 

TTOEW b y y^#«W1-*W v*<Dffi«tca* 

^ZZkZft&b+Z'f^fis^y KE«3SB, 
[BWOBMfcRH] 
[0 0 0 1] 

y > * & * VM*W £'<o^ > * v 

[0 0 0 2] 

W ^fVx.y b^y K£ LTIi, SHRB^-Srfflv^-c-f > 
^0#fflB«iSrBB**TW>^ia»0ti:m«r1T5» 

Bft S *S w t J: 9 -f > ^ «B<oqt ffl Srff 5 »a«> *> 



[0003] a^to-ett, wv*s«rEB#/*i/t 

[0 0 0 4] fciiif, "Ofis^y b7V>*<Do 
« % WV^yX^B-p(cW v^^^^*^*s#jhLfcft 

[0005] i©*iae><oJBi(i«#fcUTtt, fct^tf. 
Ull 3 (A) d^-f £ ant l l-Ctt-f v^B* 
a#a^*#filw«»*fcBttS*-<\ W1tl2t 
tti OttttftiW* LTW ©ttfflfcBfcojMtrfcB. 
»IBtl3 "CI2W >^B«aW>i-5*lRllcB»««: 

Rt 1 4-Cr<D*ttt«:«»U MtlSTIW 

yX/VBP-CW>^«r»WU L*»5ftfci, »Bt 1 6 

[0 0 06] ^(D<t plC /f^^x^h/JI^'C 

^B*a«raiD. *>5tr^a*s*aa««rB»«#o 

tcZxn^y KBBjWtttROMftif^ftWtTfca. 
[0 0 0 7] 

V\ Z<Dtz#>. % s 9 *J*y b7V>?V\*> M 

WROMCttttStfCV^. ^oT, «*<0W>^5/ 
s-yhryy^CiSi^ -Y^oaB^BHI-ttRO 

$rt#T, faa#fl#-cr4fT45t*v\ 

[0 0 0 8] L^filC. ^fy^yxyh/yv^ltffll 

-s^y^yxy h^y y^tdst^-c, 
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[0009] ELb©HHjftfc«*-c* ##03<d8IHI*, 

4>9i?=y b7V >9t>WtM>0*Jx.y hXn y 
9ftX<0<{>?i?*y hE«SBK::fel*T* 

[0 0 10] 

h y ?s^»KSixa'f h y 

t. 4>9*J*y b^y KKUMB#tr(KJt U fttE-f 
y y^«*1-6^V^«rlWEW >9*J=y b^y Krt> 

oa«te»^a«*«rtttfji-s>f 

#<0?*>, Wt?M>?*~bV y fix 

bv yv&m[+Z'(>?<omm\z*ti& 

-fZ^y KB»^©B»«*«rME^5> KBffijEI&fc: 
[0 0 11] *38Wfc:fcv*-c* SftS^>*£iJMrl-a 

*r >*#-hy yvtmstt*- b y y^««aic»* 
tt©5^ as. -f>^*-hyy^*««(c*s*sn 

JSi"5^y KK»ft#OK»«-S-Sr^y KBttEIHH;:£ 

5ROM&sat5^*<, tm%s&tf<><>?<D 

[0 0 12] *38«lc*5^-c. tSlK.'O**- b y 7V 



[oo i 3] *«»i:*5v^; wE-f >*awt*a«j 

bV y V<D&m&fti&1rZ> :^CJ:^^>^*- h 

y y^«*r*-f v^oaasri»ttic*uuT*ii 

a««ffl*Bfc«;tTi*5::±3WJ*Li\ ^oj:ptc 
b}) y^WWBR:JWW6*ritT, ^y^-hyr/ 

aMfttuvar*, «utf«ffi-s^>*©a«fciMtt 

T\ ^yKOBtt^ignft(c«l«ftft:(ctt£$ii 

So 

[ooi4]ifc, fiE-r>^aafi-^tB^#ai: t 
t\ ^^mcJ:.6»fttt*lca-5vx-cME-f v^*- 

y^^rs-r^^oasfcw^-rsa-s-srtii* 

[0 0 15] 

tL«(>?is=y b7])>* (-O^S^ny hEfiBHt) 

[0 0 16] [-Y y**J*? b7)) >9*>±fmtiQ * 
1\ lilt fcJSWfcSfflLfcW' >9V*y hXy 

<Dffi.mmxhz>o *m<o4>?*/*b'7})>9z\o<n 

±flc«ifitt-itttt* fc<D-C*> 0 , E^ft 1 0 5 Sr«BiSi- 

yh^KlOi, ^co-f >9*J*y b^y Kl 0 Sr^ 
7f>D-/U3 0 0 <B*MI;frrR] X^fc 5 tf*^ (±*3t^ 
IS]) «ca««Wi**5^ir y y.i^3 0 2 Z<D^>? 
*J*y b^y Kl 0fC^Lr-r>'^^^-*/3 0 6^ 
LT-f > 9 2 % T b)) yVSQ O^^TL 

TV>^ 0 3 0 3I^>/-C*)^ 4>9is*.y b^y K 
1 OlC^>^ettB5f:j|*i5*&Lfc»*lC, ^rf^3 
04, m4>?®ikT~-730 8^^LT. ^ V^Sr 

[0017] [W >^ voi y h^y K<0«j«] @ 2 li± 

E^^v'iy h^y ki (xommmtinrnxbL m 

3ttH2 0A-Al»*aBI"T»fc5. 
[0 0 18] *W<D-f h-^y Kl Oli, JEm 

^^^^jffl try x/Hcaaufcw >^s<og^^^ 
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v\ 

[00 19] ^ix<bS2, 3l:#iU-f^^x7h 

ttttrLTV^. *IB<D«E2I*, «itf^9a^»S 

2©«Bfc-«*bWTK«LV^|BBT»|«S*tfc«» 
#0/"X/W{|i:, **<B/X^t;:ig»U iEEf&asfitt 

« 5 k Lxmm-tzj ^ t fc45na 

SpE 5 OTSUa* 1 ^l®^tt5 f^XBE®§g^ 
[0 0 2 0] «MS«2©±BlcS^$fta±«<0S« 

n*, m.tf#7**fcttX7*^y*a*bfc9* c<o 

tic J: oT* iBo»o-f> 

tTT^ 8tf«ASK&« iilflSffilfcil*^ 

4 8«caliii-5-r>^ttftPi 4tf»jft£*lTl*&. 

1 41*, mt'^-?\ 6j8Wfa-^3 0 
6^lt^^*-hyy^5 00 (Bl#H) £«flt 

[0 0 2 1] *IH«E2 0TB«c»*$Jx6T«WE3 

l*s»/ft£*iTi*«. fl9Jm&3 lM:y-KA32«sJ: 
tf«-f«3 3«r*i-6. SfelC* a?tt3 3«IK$«i 
31*5J:Wy-K«32 O^flcfrlfiftOI 3 4 T&S L T 
&>£ 0 #«S^«3 3ICtt/ y-KJft (E^-frTo ) 

[0 0 2 2] iOJ:5lcWE«rMia*b*-c«l/jlLfc^ 
y^^y^Kiott, Hie, *rag«2(cjg/£L 

fc^iimtS 1 7 t #fflSU«4£ 3 1 <0«* ffi 3 3 & OIIIIC 

KU»IS»K?^/<2 2 0aqfegK$*vO** 0 
* 1 11*. -f h y r>'5 oo^w>;»»p 

l 4SriiL-C*BBS«2cortSBJC«t»$n, ^fy^t 
t*r>r8, ttttiP6««:i«fcUi^. WS3 l 
£SBtt5*>HBtt, lMmlgl:«j$§tiri>5. i 
2{C^5V>r, 1 31*/* X/u?L4^bBfcffl*lxfc^>^« 

[0 0 2 3] fl»JmS ^ y KSHlIsiB 2 



SrHMS0LT«»«5«rT*^***fc«, m^3 
l^WS0tTVN5IE®lfi#PH&^7lC-r-5i, JHfrK 

KMl StfBMKl 0 5fcfltfTttHrt-So *LT, Si 
»«5^-f^jc«ltfwtlcJ:9, -f^HW>?* 

[0 0 2 4] [Mflffiaflfrt] 04 <CI*, #0J<O-f 
S?* hXy V*©W«R*iSLTfc6. r<0»JSP£<0* 
-t«:41-BB«»tt«lit.« l^yX^*"^*-- 
*K:J:9«jai-Swt^-eta Q Elfciioi^T, 2 0 It* 

/y>^»«PiBt*5. coxy ^^^j«he]sS2o i 

(CI*. T K^^^Ji^x— */<*fc*tfrt«'<*2 
0 2, 2 0 3, 2 04^URAM205, ROM2 
0 6i3j;t;^t7^^^yx^l/-^ROM (CG-R 
OM) 2 0 7asS«E£*l-C^*. ROM2 0 6rtCll 

tmstVziy Y^v Kl OOH2i6^®I^ 5 ll?T^ix 
£ 0 RAM 2 0 5 lUHtmPRldsrt 5 >^«« fc 

LT?U/B£ft3o CG-ROM20 7 IC I* A# 

[0025] 2iott^ vwmmuxh V , rtffl^ 

*2 0 9S:^LT8a^tV^^y V^«H»@B2 0 

[002 61 ^ KBMBB2 01*, KKWRimB 

2 1 0*»feA**Jx5«*^#*Ufciabfflr*PHSr± 
/iJcLT, Bttttftfcft«flMmi3 i*5J:tf*a»Bi l 
7ICEMDU S/Xyu7Ll4**e>W^««oeh 

.[0 0 2 7] xy ls*®m®&20 1ICI1, rt^ 

/^2 3i^u^t y ?^*-*mMttiB]B2 3 
2^*«*nrv^. *+yyi;*-^BiMWipia»2 

3 2 {*, ^-^K7^^2 3 3^lt, -f^i?xy 

Kl OS-fi^LTV^^^y : yv^3 0 2*'&m 

T, HIC*5V^T^BI2 3 4-e^i-fi : ^ffi]{c^y^i;a:«7 
h^f KlO«r»»S#5 f Xy >^^I5]JS2 

0 1 tCl*, 2 4 1 fr^LT«iS*-*«ftMttl 

BB2 4 2 3ft5»a$KTt^S # ttS^-^aZUfHaPBB 
2 4 21*, ^e-^ K9^f/<2 4 3Sr^LT»ai^-^ 
(0**1') «r8B»LT, /7T>d-7 3 0 0{:»o 
•CEa«3 0 2 2 4 4 -C^iiftSI*-^ (CffiS 

[0 0 2 8] [^-y K«««BH3ao«5S] C<0*9l-^ 
f$.L1t'<>?\s*y hXy >^(Ciot>T, >fy^*-h 
y^vSOOl*, B5ftlr^LB8l^r»lBT?-0^* 
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- b y y vStfiJ4 0 0 (C&&$*l£o 
[0 0 2 9] H5*3J:VH6f4**L^ >^ 
Sr(»*-r5^V^*-hy r>'5 0 0A, *3<fclH:*L& 

^G^Tf^:^*- hy r>'5 OOB, *5J:U^*i 
h y ?iTOft«U 0 OK»«i-*«HP *:* 

[0 0 3 0)05 (C^f £ 9 fc, ttfHRW 
S'O**— bV yi?5 0 OAlCjSVtT, «»»>fy^ 

y S/i^v— *5 0 2 Alt, T^5 0 3A, ±4r-* 
5 0 4A, *5J:l«¥***E5 0 5A3ft^ft5jBS»tt* 
*LT*5!K *5 0 3 A<omm^5 0 8 AtClS, 

-fv^y ?®&5 0 1 A<OfOS5#5 0 6A^tIS: 

[0 0 3 1] B6i:/7tJ:p(:, h y *^5 

ooah^*- hy 3/v«*6B4o o\z&m-tz>u 

fete, *<o±«fl$4 o l **BJE"C«-T J: 5«cttia±tf 

hy r/5 OOASr36rtL4*5 5>3S«i-S. 
^V^^hy^v/SO 0 A\tyyy^4 0 3?rJf 
ltT^^A-hJyi?»t«4 0 0<D&£-C#L&£ 

-w-e, -r b y * vMS4 o o<d^<o- 

*KEtt£;H-Cl*a. -i-UCtfLT, <i>9*-b\)y 
^50 0 A£>Tv— * 5 0 3 ACOmmU 5 0 8 AOKA 
It, 2o(0^>f^D^yf60K 6 0 2(Dp lb, 

*f *a**f?*-6 0 2(c*r^rs9s»^®(c*orv^ 
^t5 0 9Aic*ott^c for, fv^-hy ? 

v 5 0 OAH h y y y«ta4 0 0 icHMfcl" 

D^-T yf6 0 2 

[ 0 0 3 2 ] H 7 rc^1"J: ? {d x ftftX'f «r«*r-r 
M>^*-hyyy5 0 0B(^l^, M^^^. 
S:g«^7^fy^gS5 0 1 Blc3E*$*Lfc*t»T 
h y yy>^5 0 2 Brtl:iR»SJl5 Q h y 
y^*--*5 0 2 Btts JH»*-O^Sr«*-f5>f>^ 
*-hyr/500A (§5#SS) 7*-* 5 

03B, i^5 04 B, i3j;WJxfi5 0 5B^ 
e>fc*»SJgtt«r#LT*5 9, T*-*5 0 3BOffiB 
355 0 8 BKI2, :/7*^?£^5 0 1 B<Of*(DgB# 
5 0 6BdH£|gfc*!>$i'l£§Bagff#5 0 7Bfc«£5o 

[0 0 3 3] @8IC^-TJ: b y y*>*5 

OOBH>^^-hy yy)M«4 0 0 IK 

OA (B6#SB) iia^ *(0±tRffl4 0 lSr*»E-e 



"4 0 2^^^hy7v500B Lft** 

:<Ott -f>*#-MJ ^5 0 0BI*77 
•y^4 0 3fci¥LiIttT-f hy yi?«tt«4 0 

o^*-e}f Li^^ix^o bv yi> 

5 0 0 BOT^-^ 5 0 3 B<Dmm&S 0 8 BcOffigfl 
tt. 2o<07>f^n^yf60U 6 0 2(OH, ^ 
^^D^^y^6 0 UC^fia^M^ftoTV^ 

^t5 0 9Bl:feot^5, Sot, 
i/*500BW^^hy * 5?*tttt4 0 o 

W*n*^^6 0 2lifffl4Lft^3&s, -x^* 

[00 34] Sot, 20(^)W^D^5'f 60U 

6 0 2I2, H9fc*1\fc5fc* ^y^^hy^vii 
^ffifS6 0 0£ LT, 2i^>^^hyr>*5 
0 0A, 50 0B^)5^ — Hy r/ 
5 0 OA, 5 0 OB#«tt*ftfcA»&|fefflU -f^H 
a«*ffi*^a*:bT. 4>9*J=.y b^y KiS«*B4 

o ot»«$^fc>rv^*- hy o o (500 

A, 5 0 0 B) 5 
SB) £ffi2)1-So 

[0035] [-3/ K^iftfBiaiasoftjs] - <o x 0 

hy^^fi-tSB) IS, i4l:ifj:9l:, KB» 
ffi««2 l OtcA^^tiS^ KTfcttWr* J: 5 
IC, 'sy KKttftiJ«ltt2 1 0 li, 4 l/t b y * i?« 
®SB4 0 0 W»R3*iTl*5*f >9lJ— hy yv5 0 0 

IWl*PH«r^y KBItEIB2 2 0fc4*, Ui^S^: 

[0 0 3 6] Hi Oil, *m&»<<>'9i/*y b7V > 

*<omm&<o?h. ^y b*m®mmu2 1 o*5<t^y 

[00 3 7] Eli 0ic«i-i5«c, KmMMMB2 
^^vxy h^y v^co^^ KSU#J»8B(c«|/£$ 

^^7- hy ?v»mi4 o oic***n*priBtto*)S 
-r>^^7- h y r>'5o orfs#*«w-f z^ofcnmrn 
\ztt&-rz>®&<n^y b'mm&ft <gmx<(> *m»fk 

tmSh&W 3) &#thZMtfl'y*7 
[0 0 3 8] r<DJ:5^y K»ttift«=A, BfcS^V^ 
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T, ^y KEfbS!lfll8B2 1 014, ^y KSH)lslK2 2 0 
fc#LT\ ^</U7CHG, KCl*5il)W|/^ 
ND1, ND 2 x MD«rgf£<D*-f $>?T** ri>o, 

itmi^V^NDi; ND 2 , MDIi, ^iE"^*? 
^ KS3MUB2 2 0tf£/& ffl;fr-r5K»«#P 

[0039] ft*3, KBttffiMB 21014, K 
SZ®jIhIS&2 2 OlCftLT, ^17^7-^^^; 
^&£<0{I^DATA, CLK, STB^- CLR/< 

[0 0 4 0] fc*5, K8ZU|p|K2 2 0ICI4. ISV 

H, VCC, Vk, *5J:V^7>KGND^A*$*tT 

Vkl4, igffilfi-l-PHO^-^ w^cyv§r^i--5fcO-e 
*>0, KUMHMS 2 1 oa>e>A#S*L5«#DA 
TA, CLK, STB/<-, C L R'<— IC J: >) , ^5/ K 

^fr&ftlz&mzKzx? \zovt*t> 4 o v£x<ofem 
oigjE^tKHi LT^y KSO&IBIK2 2 0rtT*£/S;£ix 

So 

[004 1] ttWVM, Vk, VRF, VCCl: 

14, S 4 X&£<Dtz#><D*c^ s<*/?C 1 0 1 , C10 
2, C110, C 1 0 9, C103,C104, C10 
6, CI 0 5., C 1 0 7&?y> KGNDO|fflK:lsl3&& 

[0 04 2] KSttlsIB<a#MK] Bllll 

^y KI&BbUB 2 2 0 <D£^& ft <Dgig/^ 

[0 0 4 3] 01 OjoJZtflUl 1 (C/TfJ:;^ ^y K 
KH)[eIB2 2 Oil, ^ KKftM$PA2 1 0*^e>A** 
tlSfi^DATA, CLK, STB/K CLR/H: 
■^V^Ttt|[VkSr^1-5«a4j«tt2 2 0 At. Z 
<DmM£.I&&2 2 0 AT±/£L*:mfllVk, ^yKi» 
Mffl)£B2 1 0;J^A^$ix5^m^/^CHG, KC 

I, fcJlUfam^/l^ND 1, ND 2 , MDfcS-^T 

*»js«osfli«-t p s sr*^ % aw-rssiwt-^js 

(HlK2 2 0 Bi:, SWf *£«EIK2 2 0 B^fctHAS 
ilfcS»«* P S KSfltiSffl o T JB»|«# PHi 

5o -j-te><ois]»a»^p*,, mm±f&U2 2 0Atm 

lp«*£/SIsI» 2 2 0 B£l4lo<7>I CrtlC«fiRSitT 
[0 04 4] iOijft^y KJEMIBIB2 2 014, ^y 

vmmmm® 2 1 0 ^e>stp«*£/a« 3 0 0 ic, hi 

2(c^i-&J^St^/u^(05t±^!3»lHT 1 

ofc3E»/>Vu;* P C <b , £^zK*^Vu*£>£ 

T^OfflMT 2Sr*^5/NVu^«fet,ofc3c«^/^P 
DtfttftSftfcjfr&SrMK, 01 l:fcj;tf0i 2&#JS 



[00 4 5] Hi 1 £Jru<B 1 2 leaser* FBIb 

ffiHna 210 ^&x«flr#£jtt@B 2 2 0 b \z%n^ 

^PC^ppjDSJxSt, h7>-v**Ql, Q4, Q 
5, Q6, Q7^t>U, £m*£j£|g]»2 2 0B 

>7 f v^C2 0^S:icJ:5^»-Ci*^5^sa-C, 5£m 

<o 

[0 0 4 6] &«^/U^^PPJ0S^5t, h7> 

v5^^Q2, Q3, Q10, Qll, Q8, Q9^tV 
LT, ^^7 f >^C2 0mjEI4h7>v ? ^^Q9^iit 

ram^So =>>f>tc2 o&mmEEit, 3>rv 
mt))-T\ziti>>±&z> 0 z<omzLx. mzv- 

7m±i 5 9fflraTlt, 77^ hfcfcT-* W</UJB 
f9T 3 l$«y=T3iSc*>T^!?araT2td^5>^S 

SflMB-g-^tt 2 2 0 B ICI4, ^h7 * <D^<—X 

«EE4ifSr**i-a*ao«aRi35et^LRi 2*s«ja 

[0 0 4 71 «ati|«jB2 2 0CI4, 4 2 VfiSOilflt 

B2 2 0B±9UJ*Sftfc»JWS»PS»c»U-C, = v 
^^SfctR12 8, Rl 2 9«rborr^^A7 f A4fiR 
Sllfc/<!;— h7 % s 9 J*9Q 1 2, Ql 3(Cj:«9m«tii 
«*fT*V\ ^ffijft^PHi: LTffi^i-$ 0 ^(OiUaft 
#PHI^t>, Hi o^t>^7Ji^J:9lc:, gfetR l 3 0*5 

[0 0 4 8] [S««#PS:teJ:tftt»«*PH<0& 
W 013 (A) , (B) I4^^H, ^> KSSM«J» 
952 1 OteXXf^y Vm&mm 2 0\z£r>XJ&f&£tl 

»-f>^««B*Offi»«*PH^«*B|-efc5 0 014 
14, 01 3(C*-rte»«*PHSr*rit"r5fciC)lC^y K 

mmmmmzmf&Ltz^y ^7 yy^-y^2 9o<d®. 

[0 0 4 9] #JBffiflM f V* >^|Ci^l/^ 
T, KKB&0B2 2 0<oa«fl#±«@»2 2 0 B 
"CI4, 013 (A) , (B) \Z7jk-ti$B&#i<nm®hm% 
PH££j&-T2>tcMz % ~*y KSUffil«lffi2 1 O^^S 
^fa^^«lHlS& 2 2 0 B ^14, «IIE<03E«/</b^ PCi 

LTxm^w^cHG, Kci«j&fix, ttiisoacm 

/<^PDHTM^ND1, ND 2 , MD^gff 



G, KC1. &£XfWcns</l'Xm) 1 , ND 2 „ MD^ 

* (0i4#E ) -efc£ 0 

[0 0 5 0] ftoT, 

Hy yt?5 0 0 b V ?Vft®M4 0 Old 

O^^^D^^f 0 Iti^bmPtX-VV 
SA^5/ K^@Jf&fl#PSB 2 1 OiCitt^ft*)^ K 
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(57) Abstract 

[Problem] To provide an ink jet recording apparatus, in which 
high quality printing can be ensured even when a user switches 
the kind of ink to be used. 

[Means for Resolution] In an ink jet printer, when an ink 
cartridge holding pigment-base ink or dye-base ink is mounted 
on an ink cartridge mounting part, ink kind signal output means 
600 using micro-switches 601, 602 outputs a signal indicating 
which kind of ink is selected to a head drive control part 210. 
According to the signal, the head drive control part 210 
generates and outputs a drive signal PH of head driving 
conditions corresponding to the kind of ink to be used this 
time among a plurality of head drive conditions stored in a 
lookup table 290. 

Claims : 
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1. An ink jet recording apparatus, comprising: an ink 
cartridge mounting part to which an ink cartridge is attached 
and detached; a head driving circuit for feeding a drive signal 
to an ink jet head to discharge ink contained in the ink 
cartridge mounted on the ink cartridge mounting part from the 
ink jet head; ink kind signal output means for outputting a 
signal corresponding to the kind of ink held in the ink 
cartridge mounted on the ink cartridge mounting part; and head 
drive control means including a lookup table storing a 
plurality of head driving conditions corresponding to the kinds 
of ink, which generates and outputs a drive signal of a head 
driving condition corresponding to the kind of ink held in the 
ink cartridge mounted on the ink cartridge mounting part among 
head driving conditions stored in the lookup table according 
to the output result from the ink kind signal output means to 
the head driving circuit. 

2. The ink jet recording apparatus according to claim 
1, wherein at least two kinds of ink cartridges composed of 
an ink cartridge holding pigment-base ink and an ink cartridge 
holding dye-base ink are used as the ink cartridge. 

3. The ink jet recording apparatus according to claim 
1 or 2, wherein the ink kind signal output means includes ink 
cartridge kind detecting means for automatically detecting the 
kind of ink held by the ink cartridge according to a difference 
in the shape of the ink cartridge depending on the kind of ink 
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held therein and automatically outputting a signal 
corresponding thereto. 

4. The ink jet recording apparatus according to claim 
1 or 2, wherein the ink kind signal output means includes ink 
kind external input means for outputting a signal corresponding 
to the kind of ink held by the ink cartridge according to the 
result of designation by the external operation. 

Detailed Description of the Invention : 
[0001] 

[Technical Field to which the Invention Belongs] 

This invention relates to an ink jet recording apparatus 

such as an ink jet printer or an ink jet plotter and particularly 

to the technique for varying the kind of ink to be used in the 

ink jet recording apparatus. 

[0002] 

[Prior Art] 

As an ink jet head used in the ink jet recording apparatus 
such as an ink jet printer or an ink jet plotter, one known 
type is that the volume change of ink is induced by a heating 
element to discharge an ink liquid drop, and another known type 
is that the capacity of an ink chamber communicated with an 
ink nozzle is changed to discharge an ink liquid drop. ■ 
[0003] 

In the latter type, a diaphragm elastically deformable 
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in the out-of-plane direction is formed in a part of the 
peripheral wall demarcating the ink chamber, and the diaphragm 
is vibrated through a piezo element to thereby discharge an 
ink liquid drop from an ink nozzle communicated with the ink 
chamber. In this case, a trapezoidal drive signal is applied 
to a piezoelectric element, and the ink is sucked and discharged 
due to a volume change in the ink chamber. 
[0004] 

In the ink jet printers, for example, in the ink jet 
printer adopting the so-called push hit system, after the 
diaphragm is displaced in the direction of increasing the 
capacity of the ink chamber, at the point of time when an ink 
meniscus stands still in an ink nozzle opening, the diaphragm 
is displaced in the direction of decreasing the capacity of 
the ink chamber to thereby discharge an ink liquid drop from 
the ink nozzle. 
[0005] 

A drive signal for that, for example, as shown in Fig. 
13A, is such that in a period til, the diaphragm is displaced 
in the direction of increasing the capacity of the ink chamber, 
in a period t!2, this state is maintained to settle down the 
state of ink, then in a period tl3, the diaphragm is displaced 
in the direction of decreasing the capacity of the ink chamber 
to discharge an ink drop from the ink nozzle, in a period tl4, 
this state is maintained, subsequently, in a period t!5, the 
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diaphragm is displaced in the direction of increasing the 
capacity of the ink chamber to divide the ink into sections 
in the ink nozzle opening, and then in a period tl6, this state 
is maintained. 
[0006] 

Thus, in the ink jet printer, while the degree of 
increasing or decreasing the capacity of the ink chamber is 
controlled by the voltage (peak level) of the drive signal, 
and the speed of increasing or decreasing the capacity of the 
ink chamber is controlled by the gradient of voltage in the 
rising period and falling period of the drive signal, the ink 
is discharged, whereby high quality printing can be performed. 
The head driving condition for regulating such a drive signal 
is stored in a ROM or the like. 
[0007] 

[Problems that the Invention is to Solve] 
Although mechanically the ink jet printer can use both 
pigment-base ink and dye-base ink, the viscosity is not always 
equal between these kinds of ink, so when the head is driven 
under the same condition, high quality printing can't be 
performed. Therefore, in the conventional ink jet printer, 
on the assumption that only one of the pigment-base ink and 
the dye-base ink is used, only the driving condition 
corresponding to the ink is stored in the ROM. Consequently, 
in the conventional ink jet printer, it is necessary to replace 
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the ROM for changing the kind of ink, so a user is obliged to 
depend on a service engineer and the user can't do by himself. 
[0008] 

The ink jet printer, however, has been desired to perform 
printing by taking full advantage of the respective properties 
of the pigment -base ink and the dye-base ink as it has . been 
widely used. Therefore, the demand towards simple switching 
of ink to be used between the pigment-base ink and the dye-base 
ink in one ink jet printer has become higher. The conventional 
ink jet printer, however, has the problem that it can't cope 
with such a demand. 
[0009] 

. The invention has been made in the light of the above 
problems and it is an object of the invention to provide an 
ink jet recording apparatus, in which high quality printing 
can be ensured even when a user switches the kind of ink to 
be used. 
[0010] 

[Problems that the Invention is to Solve] 
In order to solve the problems, an ink jet recording 
apparatus of the invention is characterized in that the ink 
jet recording apparatus includes an ink cartridge mounting part 
to which an ink cartridge is attached and detached, a head 
driving circuit for feeding a drive signal to an ink jet head 
to discharge ink held in the ink cartridge mounted on the ink 
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cartridge mounting part from the ink jet head, ink kind signal 
output means for outputting a signal corresponding to the kind 
of ink held in the ink cartridge mounted on the ink cartridge 
mounting part, and control means including a lookup table 
storing a plurality of head driving conditions corresponding 
to the kinds of ink, which generates and outputs a drive signal 
of a head driving condition corresponding to the kind of ink 
held in the ink cartridge mounted on the ink cartridge mounting 
part among head driving conditions stored in the lookup table 
according to the output result from the ink kind signal output 
means to the head driving circuit. 
[0011] 

According to the invention, even if an ink cartridge 
holding different ink is mounted on an ink cartridge mounting 
part, a signal corresponding thereto is output by the ink kind 
signal output means, whereby the head drive control means 
generates and outputs a drive signal of a head driving condition 
corresponding to the kind of ink held in an ink cartridge now 
mounted on the ink cartridge mounting part among head driving 
conditions stored in the lookup table according to the output 
result from the ink kind signal output means to the head driving 
circuit. Therefore, it is not necessary for a user to call 
a service engineer to change a ROM storing the head driving 
conditions, and if only the user switches the kind of ink, the 
head can be driven under the condition conformable to the kind 
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of ink so that high quality printing can be performed. 
[0012] 

In the invention, an ink cartridge holding pigment-base 
ink or an ink cartridge holding dye-base ink is used as the 
ink cartridge. When the ink jet recording apparatus is thus 
constructed, with one ink jet recording apparatus, printing 
can be performed taking full advantage of the property (e.g. 
good weather resistance) of the pigment-base ink and the 
property (e.g. good color reproducibility) of the dye-base ink. 
[0013] 

In the invention, preferably the ink kind signal output 
means includes ink cartridge kind detecting means for 
automatically detecting the kind of ink held by the ink 
cartridge according to a difference in the shape of the ink 
cartridge depending on the kind of ink held therein and 
automatically outputting a signal corresponding thereto. 
When the ink kind signal output means is thus constructed, if 
only the ink cartridge is mounted on the ink cartridge mounting 
part by the user, the ink cartridge kind detecting means 
automatically detects the kind of ink held by the ink cartridge 
and outputs a signal corresponding thereto, whereby the driving 
condition of the head can be also automatically set to the 
optimum condition. 
[0014] 

Further, as the ink kind signal output means, the ink 



9 



jet printing apparatus may be provided with ink kind external 
input means for outputting a signal corresponding to the kind 
of ink held by the ink cartridge according to the result of 
designation by the external operation, whereby only if the user 
sets the ink cartridge on the ink cartridge mounting part user 
and then conducts the corresponding operation by. the ink kind 
external output means, the head can be driven under the optimum 
condition corresponding to the kind of the ink. 
[0015] 

[Mode for Carrying Out the Invention] 

An ink jet printer (an ink jet recording apparatus) to 
which the invention is applied will be described with reference 
to the drawings. 
[0016] 

[General Constitution of Ink Jet Printer] 
Fig. 1 is a schematic diagram of an ink jet printer to 
which the invention is applied. According to the present 
embodiment, the whole structure of the ink jet printer 310 is 
general, and it includes a platen roll 300 as a component 
element of transporting means for transporting recording paper 
105, an ink jet head 10 disposed opposite to the platen roll 
300, a carriage 302 for moving the ink jet head 10 to reciprocate 
in the line writing direction (main scanning direction) which 
is the axial direction of the platen roll 300, and an ink 
cartridge 500 for feeding ink to the ink jet head 10 through 
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an ink tube 306. The reference numeral 303 is a pump, which 
is used for sucking ink and collecting the same in a waste ink 
reservoir 305 through a cap 304 and a waste ink collecting tube 
308 when an ink discharge failure or the like occurs in the 
ink jet head 10 . 
[0017] 

[Constitution of Ink Jet Head] 

Fig. 2 is a sectional view of the above ink jet head 10, 
and Fig. 3 is a fragmentary view taken in the direction of the 
arrow along the line A- A in Fig. 2. 
[0018] 

The ink jet head 10 of the present embodiment is of such 
a type that the capacity of an ink chamber communicated with 
a nozzle is varied using a piezoelectric element or the like 
to discharge an ink drop. Further, it is possible to adopt 
an ink jet head of such a type that the electrostatic force 
generated between electrodes is used to vibrate a diaphragm 
to. vary the capacity of an ink chamber communicated with a 
nozzle and discharge an ink drop. Although the present 
embodiment is an edge eject type in which an ink liquid drop 
is discharged from a nozzle hole provided in the end part of 
a base plate, it may be a face eject type in which an ink liquid 
drop is discharged from a nozzle hole provided on the top face 
of the base plate. 
[0019] 
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With reference to Figs. 2 and 3, the structure of the 
ink jet head 10 will be described. The ink jet head 10 of the 
present embodiment has a stacked structure in which three 
substrates 1, 2, 3 are superimposed. The intermediate 
substrate 2 is a silicon substrate, for example, and in order 
to constitute a plurality of ink nozzles 4, the substrate has 
a plurality of nozzle grooves formed at equal spaces in parallel 
from one end on the surface of the substrate 2, recessed parts 
communicated with the respective nozzle grooves and 
constituting ink chambers 6, the bottom walls of which are 
functioned as a diaphragm 5, fine grooves for an ink inflow 
port constituting an orifice 7 provided in the rear part of 
the recessed part, and a recessed part constituting a common 
ink cavity 8 for feeding ink to the respective ink chambers 
6. A piezoelectric element (not shown) having a pair of 
electrodes is formed at the lower part of the diaphragm 5. The 
pitch of the ink nozzles 4 is about 2 mm, and the width is set 
about 40 urn. On the top of the intermediate substrate 2, a 
common electrode 17 is formed. 
[0020] 

The upper substrate 1 joined to the top of the 
intermediate substrate 2 is formed of glass, plastics or the 
like, and the upper base plate 1 is joined thereto, thereby 
constituting the plurality of ink nozzles 4, discharge openings 
6, and orifices 7 and the ink cavity 8. An ink supply port 
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14 communicating with the ink cavity 8 is formed on the upper 
base plate 1. The ink supply port 14 is connected to an ink 
cartridge 500 (See Fig. 1) through a connecting pipe 16 and 
a tube 306. 
[0021] 

The lower substrate 3 joined to the lower surface of the 
intermediate substrate 2 is formed of glass, plastics or the 
like, and individual electrodes 31 are formed in the respective 
positions of the . surface thereof corresponding to the 
diaphragms 5. The individual electrode 31 has a lead part 32 
and a terminal part 33. Further, the whole of the electrode 
31 and the lead part 32 except the terminal part 33 is covered 
with an insulating film 34. "A lead wire (not shown) is bonded 
to the respective terminal parts 33. * 
[0022] 

In the ink jet head 10 formed by thus superimposing the 
substrates, further a head driving circuit driver 220 is 
connected between the common electrode 17 and the terminal part 
33 of each individual electrode 31 formed on the intermediate 
substrate 2. The ink 11 is supplied from the ink cartridge 
500 through the ink supply port 14 to the inside of the 
intermediate substrate 2 to fill the ink cavity 8 and the 
discharge ports 6. The space between the electrode 3 and the 
diaphragm 5 is kept about 1 |im. In Fig. 2, the reference numeral 
13 is an ink liquid drop discharged from the nozzle hole 4. 
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[0023] 

A drive signal PH (a trapezoidal drive pulse) , for 
example, is applied to the individual electrodes 31 by the head 
driving circuit 220 to bend the diaphragm 5 downward, and then 
when the drive signal PH is turned off, the diaphragm 5 is 
returned to the initial position. By this return operation, 
the internal pressure of the ink chamber 6 is suddenly raised, 
so that the ink liquid drop 13 is discharged from the nozzle 
hole 4 to the recording paper 105. When the diaphragm 5 is 
bent downward, the ink 11 is supplied from the ink cavity 8 
through the orifice 7 to the ink chamber 6. 
[0024] 

[Configuration of Control System] 

Fig. 4 shows a control system of an ink jet printer 
according to the present embodiment. A circuit part 
constituting the center of the control system can be 
constituted by one chip microcomputer, for example. In the 
drawing, the reference numeral 201 is a printer control circuit. 
A RAM 205, a ROM 206, and a character generator ROM (CG-ROM) 
207 are connected through internal buses 202, 203, 204 
including an address bus and a data bus to the printer control 
circuit 201. In the ROM 206, a control program is previously 
stored, and according to the control program called from it 
and started, the drive control operation of the ink jet head 
10 mentioned later is executed. The ROM 205 is used as a working 
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area in the drive control. A dot pattern corresponding to an 

input character is expanded in the CG-ROM 207. 

[0025] 

The reference numeral 210 is a head drive control part, 
which outputs various signals or the like to the head driving 
circuit 220 under the control of a printer control circuit 201 
connected thereto through an internal bus 209. 
[0026] 

The head driving circuit 20 generates a drive signal PH 
corresponding to a signal input from the head drive control 
part 210, and applies the same to the individual electrode 31 
and the common electrode 17 as a driven object, thereby 
discharging an ink liquid drop from the corresponding nozzle 
hole 14. . . 
[0027] 

A carriage motor drive control circuit 232 is connected 
through an internal bus 231 to the printer control circuit 201 . 
The carriage motor drive control circuit 232 drives a carriage 
motor (not shown) for moving a carriage 302 bearing the ink 
jet head 10 to reciprocate through a motor driver 233, to 
thereby move the ink jet head 10 in a line writing direction 
indicated by an arrow 234 in the drawing. A transport motor 
drive control circuit 242 is connected through an internal bus 
241 to the printer control circuit 201. The transport motor 
drive control circuit 242 drives a transport motor (not shown) 
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through a motor driver 243 to thereby transport the recording 
paper 302 along the platen roller 300 in the transport direction 
indicated by an arrow 244. 
[0028] 

[Peripheral Structure of Head Mounting Part] . 

In the thus constructed ink jet printer, the ink 
cartridge 500 is mounted in the forms shown in Figs. 5 to 8 
on an ink cartridge mounting part 400. 
[0029] 

Figs. 5 and 6 are perspective views respectively showing 
an ink cartridge 500A holding the pigment-base. ink and the 
condition where it is mounted on the ink cartridge mounting 
part 400. Figs. 7 and 8 are perspective views respectively 
showing an ink cartridge 500B holding the dye-base ink and the 
condition where it is mounted on the ink cartridge mounting 
part 400. 
[0030] 

As shown in Fig. 5, in the ink cartridge 500A holding 
the pigment-base ink, the pigment-base ink is stored in the 
state of filling in a bag-like plastic container 501A in a 
cartridge case 502A. The cartridge case 502A is composed of 
a lower case 503A, an upper case 504A and a pressing plate 505A 
to be box-shaped, and the front part 508A of the lower case 
503A is provided with an opening part 507A in which the neck 
part 506A of the plastic container 501A is positioned. 
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[0031] 

As shown in Fig. 6, in loading the cartridge mounting 
part 400 with the ink cartridge 500A, an upper plate part 401 
is jumped up as indicated by an arrow E, and then as indicated 
by an arrow D, the ink cartridge 500A is mounted while being 
guided by a base plate part 402 . At the time, the ink cartridge 
500A pushes aside a flap 403 to be pushed to the innermost part 
of the ink cartridge mounting part 400. Two micro-switches 
601, 602 are disposed right and left in the innermost part of 
the ink cartridge mounting part 400. On the contrary, in the 
end part of the front 508A of the lower case 503 of the ink 
cartridge 500A, a portion corresponding to the micro-switch 
602 of two micro-switches 601, 602 is a wall surface, and a 
portion corresponding to the micro-switch 601 is a cutout part 
509A. Accordingly, when the ink cartridge 500A is mounted on 
the ink cartridge mounting part 400, the micro-switch 601 is 
not operated, but the micro-switch 602 is operated. 
[0032] 

As shown in Fig. 7, in the ink cartridge 500B holding 
the dye-base ink, the dye-base ink is stored in the state of 
filling in a bag-like plastic container 501B in a cartridge 
case 502B. Similarly to the ink cartridge 500A (See Fig. 5) 
holding the pigment-base ink, the cartridge case 502B is 
composed of a lower case 503B, an upper case 504B and a pressing 
plate 503B to be box-shaped, and the front part 508B of the 
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lower case 503B is provided with an opening part 507B in which 
the neck part 506B of the plastic container 501B is positioned, 
[0033] 

As shown in Fig. 8, in loading the cartridge mounting 
part 400 with the ink cartridge 500B, similarly to the ink 
cartridge 500A (See Fig. 6) holding the pigment-base ink, an 
upper plate part 401 is jumped up as indicated by an arrow E, 
and then as indicated by an arrow D, the ink cartridge 500B 
is mounted while being guided by the base plate part 402. At 
the time, the ink cartridge 500B pushes aside a flap 403 to 
be pushed to the innermost part of the ink. cartridge mounting 
part 400. In the end part of the front 508B of the lower case 
503B of the ink cartridge 500B, a portion corresponding to the 
micro-switch 601 of two micro-switches 601, 602 is a wall 
surface, and a portion corresponding to the micro-switch 602 
is a cutout part 509B. Accordingly, when the ink cartridge 
500B is mounted on the ink cartridge mounting part 400, the 
micro-switch 602 is not operated, but the micro-switch 601 is 
operated. 
[0034] 

Accordingly, two micro-switches 601, 602, as shown in 
Fig. 9, detect which ink cartridge 500A, 500B of two kinds of 
ink cartridges 500A, 500B is mounted as ink cartridge kind 
detecting means 600, and output a signal (a signal with 5V 
supplied through resistors Rl, R2 /a pigment cartridge signal 
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SA or a dye cartridge signal SB) corresponding to the kind of 
ink held by the ink cartridge 500 (500A, 500B) mounted on the 
ink cartridge mounting part 400 as ink kind signal output means . 
[0035] 

[Configuration of Head Drive Control Part] 
Such a signal output (the pigment cartridge signal SA 
or the dye cartridge signal SB) is, as shown in Fig. 4, input 
to the head drive control part 210, so that the head drive 
control part 210, as described in the following, generates and 
outputs a drive signal PH of a head driving condition 
corresponding to the kind of ink held by the ink cartridge 500 
mounted on the ink cartridge mounting part 400. 
[0036] 

Fig. 10 is a block diagram showing the configuration of 
the head drive control part 210 and the head driving circuit 
220 of the control system of the ink jet printer according to 
the present embodiment. 
[0037] 

As shown in Fig. 10, the head drive control part 210 is 
provided with a lookup table 290 storing a plurality of head 
driving conditions (a pigment-base ink driving condition A, 
a dye-base ink driving condition B) corresponding to the kinds 
of ink held by the ink cartridge 500 to be probably mounted 
on the ink cartridge mounting part 400 in addition to the a 
shift register for parallel-converting the print data input 
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as a serial signal to the print data corresponding to the number 
of ink nozzles, a latch circuit and the like, which are circuits 
(designated is omitted) constructed in the head drive control 
part of the conventional ink jet printer. The pigment-base 
ink driving condition A and the dye-base ink driving condition 
B stored in the lookup table are the head driving conditions 
for printing under the optimum condition in consideration of 
viscosity of ink of each kind. 
[0038] 

According to the head driving conditions A,. B, the head 
drive control part 210 outputs charging pulses CHG, KC1 and 
discharge pulses ND1, ND2, MD in designated timing and with 
a designated pulse duration to the head driving circuit 220. 
The charging pulses CHG, KC1 and the discharge pulses ND1 , ND2 
and MD regulate the trapezoidal form of the drive signal PH 
generated and output by the head driving circuit 220 as 
mentioned later. 
[0039] 

The head drive control part 210 also outputs signals DATA, 

CLK, STB, CLK of serial transfer data and clock to the head 
driving circuit 220. 

[0040] 

Although it is shown that power supplies VH, VCC, Vk and 
ground GND are input to the head driving circuit 220, among 
these power supplies, the power supply Vk regulates the peak 
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level of the drive signal PH, and it is generated as a proper 
power supply ranging from OV to 40V in the head driving circuit 
22 so that the peak level of the drive signal PH is always optimum 
corresponding to the kind of the head and the temperature of 

the head according to the signals DATA, CLK, STB, CLK input 

from the head drive control part 210. 

[0041] 

Capacitors C101, C102, C110, C109, C103, C104, C106, C105, 
C107 for noise elimination are circuit-connected to the power 
supplies VM, Vk VRF, VCC in a space up to the ground GND. 
[0042] 

[Configuration of Head Driving Circuit] 
Fig. 11 is a circuit diagram of a reference pulse 
generating part for generating and outputting a trapezoidal 
reference pulse of the head driving circuit 220. 
[0043] 

As shown in Figs. 10 and 11, the head driving circuit 
220 includes a power generating part 220A for generating the 

power Vk according to the signals DATA, CLK, STB , CLK input 
from the head drive control part 210, a reference signal 
generating circuit 220B for generating and outputting a 
trapezoidal reference signal PS according to the charging 
pulses CHG, KC1 and discharge pulses ND1, ND2, MD input from 
the head drive control part 210, and a current amplifying part 
210C for current-amplifying the reference signal PS output from 
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the reference signal generating circuit 220B and outputting 
the same as the drive signal PH. Among these circuit parts, 
the power generating part 220A and the reference signal 
generating circuit 220B are constructed in one IC. 
[0044] 

The outline of the thus constructed head driving circuit 
220 will be briefly described with reference to Figs. 11 and 
12, taking as an example the case where a charging pulse PC 
with a pulse duration for determining the rising period Tl of 
a trapezoidal pulse shown in Fig. 12 and a charging pulse PD 
with a pulse duration for determining the falling period T2 
of the trapezoidal pulse. 
[0045] 

In Figs. 11 and 12, when the charging pulse PC is applied 
from the head drive control part 210 to the reference signal 
generating circuit 220B, transistors Ql, Q4, Q5, Q6, Q7 are 
turned on so that the capacitor C2 is charged through the 
transistor Q7 from the power supply Vk by the reference signal 
generating circuit 220B. The charging voltage rises 
substantially linearly during the period of the charging pulse 
with a gradient determined by a time constant depending on the 
impedance of the collector-emitter of the transistor Q7 and 
the capacity of the capacitor C2 . On and after that, during 
the pause of the charging pulse, the transistor Q6 is turned 
off, so the flat period in which the voltage of the capacitor 
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CI is constant continues. 
[0046] 

Subsequently, when the discharge pulse is applied, the 
transistors Q2, Q3, Q10, Qll, Q8, Q9 are turned on, so that 
the voltage of the capacitor C2 is discharged through the 
transistor Q9. The discharge voltage of the capacitor C2 rises 
substantially linearly during the period of the discharge pulse 
with a gradient determined by a time constant depending on the 
capacity of the capacitor C2 and the impedance of CE of the 
transistor Q9. Thus, the trapezoidal voltage pulse composed 
of the substantially linear rising period Tl, the flat peak 
level period T3 and the substantially linear falling period 
T2 is generated and output. In the reference signal generating 
part 220 B, various resistors Rl to R12 for regulating the base 
voltage of each transistor are constructed. 
[0047] 

The current amplifying part 220C, taking DC constant 
voltage Vcc about 42V as a current supply source, current- 
amplifies the reference signal PS output from the reference 
signal generating circuit 220B by power transistors Q12, Q13 
push-pull connected with collector resistors R128, R129, and 
outputs the same as the drive signal PH. The drive signal PH 
is, as known from Fig, 10, also subjected to noise elimination 
by the resistor R130 and .the capacitor Clll. 
[0048] 
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[Description of the Reference Signal PS and the Drive 
Signal PH] 

Figs . 13A and 13B are a waveform chart of the drive signal 
PH at the time of using the pigment ink, and a waveform chart 
of the drive signal PH in the time of using the dye ink, which 
are. formed by the head drive control part 210 and the head 
driving circuit 220. Fig. 14 is a diagram for explaining a 
lookup table 290 formed in the head drive control part for 
generating the drive signal PH shown in Fig. 13. 
[0049] 

In the present embodiment of ink jet printer, in the 
reference signal generating circuit 220B of the head driving 
circuit 220, charging pulses ND1, ND2, MD are supplied as the 
charging pulse PC from the head drive control part 210 to the 
reference signal generating circuit 220B in order to generate 
the trapezoidal drive signal PH shown in Figs. 13A and 13B, 
and the discharge pulses ND1, ND2, MD are output as the 
discharge pulse PD in designated timing. In this case, the 
timing when the charging pulses CHG, KC1 and the discharge 
pulses ND1, ND2, MD are output is timer data (See Fig. 14) stored 
in the lookup table 290 as the pigment-base ink driving 
condition A and the dye-base ink driving condition B so that 
printing is performed under the optimum condition in 
consideration of viscosity of ink of each kind. 
[0050] 
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Accordingly, when the ink cartridge 500A holding the 
pigment-base ink is mounted on the ink cartridge mounting part 
400 and a pigment cartridge signal SA is output from the 
micro-switch 602 of the ink cartridge kind detecting means 600 
to the head drive control part 210, the head drive control part 
210 outputs a charging signal CHG, and discharge signals MD, 
ND1 according to the head driving condition (pigment-base ink 
driving condition A/ See Fig. 14) stored in the lookup table 
290. . . 

[0051] 

As a result, the head driving circuit 220, as shown in 
Fig. 13A, displaces the diaphragm 5 in the direction of 
increasing the capacity of the ink chamber in 11.8 (is during 
a period til (during the period of discharge pulse MD) , 

maintains this state for 4.0 \xs to settle down the state of 
ink in a period tl2, then displaces the diaphragm 8 in the 
direction of decreasing the capacity of the ink chamber 6 in 
2.0 ^is (during a period of the charging pulse CHG) to discharge 
an ink liquid drop from the ink nozzle 4 in a period tl3, and 
maintains this state for 7.0 (is in a period tl5. Subsequently, 
the head driving circuit displaces the diaphragm 5 in the 
direction of increasing the capacity of the ink chamber 6 in 
10.0 ^is (during a period of the discharge pulse ND1) to divide 
the ink in an opening of the ink nozzle 4 in a period tl5, and 
then maintains this state for 34.6 us in a period tl6. 
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[0052] 

On the contrary, when the ink cartridge mounting part 
400 is loaded with the ink cartridge 500B holding the dye-base 
ink instead of the ink cartridge 500A holding the pigment-base 
ink, and the dye cartridge signal SB is output from the 
micro-switch 601 of the ink cartridge kind detecting means 600 
to the head drive control part 210, the head drive control part 
210 outputs the charging signal CHG, and discharge signals MD, 
MD, ND1, ND2 in designated timing according to the head driving 
condition (dye-base ink driving condition B/ See Fig, 14) 
stored in the lookup table 290. 
[0053] 

As a result, after the diaphragm 5 is displaced in the 
direction of decreasing the capacity of the ink chamber 6 in 
a 5. 6 |is (during the period of the charging pulse KC1) in a 
period t21, this state is maintained for 25. 6 (is to settle 
down the state of ink in a period t22, and then the diaphragm 
5 is displaced in the direction of increasing the capacity of 

the ink chamber 6 in a 6 . 3 |is (during the period of the discharge 
pulseNDl) in a period t23 . After that, this state is maintained 

for 3.0 us to settle down the state of ink in a period t24, 
and the diaphragm 5 is displaced in the direction of decreasing 
the capacity of the ink chamber in 2.0 (is (during the period 
of the charging pulse CHG) to discharge an ink liquid drop from 
the ink nozzle 4 in a period t25. After that, this state is 
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maintained for 8.0 in a period t2 6, subsequently the 
diaphragm 5 is displaced in the direction of increasing the 

capacity of the ink chamber 6 in 15.0 us (during the period 
of the discharge pulse ND2) to divide the ink in the opening 
of the ink nozzle 4 in a period t27 , and then this state is 
maintained for 3.9 |is in a period t28. 
[0054] 

[Advantage of the Present Embodiment] 

According to the present embodiment, as described above, 
even when the ink cartridge 500 (the ink cartridge 500A, 500B) 
holding different ink is mounted on the ink cartridge mounting 
part 400, the ink cartridge kind detecting means 600 using two 
micro-switches 601, 602 detects which ink cartridge 500 holding 
the pigment-base ink or the dye-base ink, is mounted on the 
ink cartridge mounting part 400, and outputs the detection 
result as the pigment cartridge signal SA and the dye cartridge 
signal SB. 
[0055] 

As a result, the head drive control part 210 generates 
and outputs the drive signal PH of the head driving condition 
corresponding to the kind of ink held by the ink cartridge 500 
now mounted on the ink cartridge mounting part 400 among the 
plurality of head driving conditions (the pigment-base ink 
driving condition A and the dye-based ink driving condition 
B) stored in the lookup table 290 to the head driving circuit 
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220. Accordingly, even when the user switches the kind of ink, 
the head can be driven always under the condition conformable 
to the kind of the ink, so that high quality printing can be 
performed. Thus, in one ink jet printer, the head can be driven 
under the condition conformable to the kind of ink, so that 
it is possible to perform printing taking full advantage of 
the property (e.g. good weather resistance) of the pigment-base 
ink and the property (e.g. good color reproducibility) of the 
dye-base . ink. . 
. [0056] . 

. The ink kind signal output means 600 automatically 
detects the kind of ink held by the ink cartridge 500 according 
to a difference in shape of the ink cartridge depending on the 
kind of ink held by it, that is, from the cutout parts 590A, 
590B respectively formed in different positions, and 
automatically outputs the signal corresponding to the 
detection result. Accordingly, if only, a designated ink 
cartridge 500 is mounted on the ink cartridge mounting part 
400 by the user, the head driving condition can be automatically 
set to the optimum condition, so it is convenient. 
[0057] 

(Other Embodiments) 

Although the ink kind signal output means 600 is so 
constructed that the position of the cutout part varies with 
the kind of ink held by it in the above embodiment, as the method 
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of expressing the kind of ink in a difference in shape of the 
ink cartridge 500, the presence/absence of the cutout part may 
be adopted, and a difference in shape of the other parts may 
be used. 
[0058] 

Instead of the method of automatically detecting a 
difference in kind (the ink cartridge 500) by the ink kind 
signal output means 600, the ink kind signal output means may 
be constructed so that which kind of ink (the ink cartridge 
500) is selected is input by the user . through a switch (ink 
kind external input means) , and according to the input result, 
the pigment cartridge signal SA or the dye cartridge signal 
SB described in the above embodiment is output to the head drive 
control part 210. In this case, if only the user sets the ink 
cartridge 500 on the cartridge mounting part 400 and then 
performs the operation corresponding thereto by the switch (ink 
kind external input means) , the head can be driven under the 
optimum condition according to the kind of ink. Furthermore, 
this case has the advantage that a common ink cartridge 500 
can be used between different kinds of ink. 
[0059] 

Furthermore, although the pigment-base ink and the 
dye-base ink are described as the kind of ink in the above 
embodiment, the invention may be applied to the case of using 
the ink of the same base, which is different in viscosity or 
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the like. 
[0060] 

[Advantage of the Invention] 

According to the invention, as described above, in the 
ink jet recording apparatus, even when the ink cartridge 
holding different ink is mounted on the ink cartridge mounting 
part, a signal corresponding thereto is output by the ink kind 
signal output means, so that the head drive control means 
generates and outputs the drive signal of the optimum head 
driving condition among the plurality of head driving 
conditions stored in the lookup table. to the head driving 
circuit. Accordingly, even if the user switches the kind of 
ink, the head can be driven under the condition conformable 
to .the kind of ink, so that high quality printing can be 
performed. Thus, in one ink jet recording apparatus, it is 
possible to perform printing taking full advantage of the 
property (e.g. good weather resistance) of the pigment-base 
ink and the property (e.g. good color reproducibility) of the 
dye-base ink. 

Brief Description of the Drawings : 

Fig. 1 is a schematic diagram showing the configuration 
of the principal part of an ink jet printer to which the 
invention is applied; 

Fig. 2 is a schematic sectional view showing an ink jet 
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head mounted on the ink jet printer in Fig. 1; 

Fig. 3 is a fragmentary view taken in the direction of 
the arrow along the line A - A of Fig. 2; 

Fig. 4 is a schematic block diagram showing the control 
system of the ink jet printer in Fig. 1; 

Fig. 5 is a perspective view showing an ink cartridge 
holding the pigment-base ink in the ink jet printer of Fig. 
1; 

Fig. 6 is a perspective view showing the. condition where 
the ink cartridge shown in Fig. 5 is mounted on the ink cartridge 
mounting part; 

Fig. 7 is a perspective view showing the ink cartridge 
holding the dye-base ink in the . ink jet printer of Fig. 1; 

Fig. 8 is a perspective view showing the condition where 
the ink cartridge shown in Fig. 7 is mounted on the ink cartridge 
mounting part; 

Fig. 9 is a diagram for explaining the ink kind signal 
output means for detecting the kind of ink (the kind of the 
ink cartridge) and outputting a signal of the detection result; 

Fig. 10 is a block diagram showing the configuration of 
a head drive control part and a head driving circuit of the 
control system in the ink jet printer of Fig. 1; 

Fig. 11 is a circuit diagram of a reference signal 
generating part for generating and outputting a trapezoidal 
reference signal of the head driving circuit shown in Fig. 10; 
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Fig. 12 is a diagram for explaining the trapezoidal 
reference signal generated in the reference signal generating 
part shown in Fig. 11; 

Figs. 13A and 13B are a waveform chart of a drive signal 
PH at the time of using the pigment ink and a waveform chart 
of a drive signal PH at the time of using the dye ink, which 
are respectively formed by a head drive control part and a head 
driving circuit; and 

Fig. 14 is a diagram for explaining a lookup table formed 
in the head drive control part for generating the drive signal 
shown in Fig. 13. 

[Description of the Reference Numerals and Signs] 

10: ink jet head 210: head.drive control. part 220: head 
driving circuit 220A: power generating part 220B: reference 
signal generating circuit 220C: current amplifying part 20-: 
lookup table 310: ink jet printer 400 : ink cartridge mounting 
part 500, 500A, 500B: ink cartridge 509A, 509B: cutout part 
of ink cartridge 600: ink kind signal output means 601, 602: 
micro-switch PC: charging pulse PD: discharge pulse PS: 
reference signal PH: drive signal SA: pigment cartridge 
signal SB: dye cartridge signal 



FIGURE 4: 
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10: INK JET HEAD 17: COMMON ELECTRODE 31: INDIVIDUAL 
ELECTRODE 201: PRINTER CONTROL CIRCUIT 210: HEAD DRIVE 
CONTROL PART 220: HEAD DRIVING CIRCUIT 230: POWER SUPPLY 
CIRCUIT 232: CARRIAGE MOTOR DRIVE CONTROL CIRCUIT 233: 
DRIVER 242: TRANSPORT MOTOR DRIVE CONTROL CIRCUIT 243: 
DRIVER 400: INK CARTRIDGE 
INK 

FIGURE 9: 

SB: DYE CARTRIDGE SIGNAL SA: PIGMENT CARTRIDGE SIGNAL 500A: 
DYE INK CARTRIDGE 500A: PIGMENT INK CARTRIDGE 

FIGURE 10: 

210: HEAD DRIVE CONTROL PART 220: HEAD DRIVING CIRCUIT 220A: 
POWER GENERATING PART 220B: REFERENCE SIGNAL GENERATING PART 
290: LOOKUP TABLE A: PIGMENT-BASE INK DRIVING CONDITION A, 
DYE-BASE INK DRIVING CONDITION B 600: INK KIND SIGNAL OUTPUT 
MEANS 601, 602: MICRO-SWITCH 

FIGURE 11: 

210: HEAD DRIVE CONTROL PART 220: HEAD DRIVING CIRCUIT 
PD (MD, ND1 , ND2 ) : DISCHARGE PULSE 
PC(CHG, KC1) : CHARGING PULSE 

FIGURE 12: 
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VOLTAGE 

REFERENCE SIGNAL PS AND DRIVE SIGNAL PH FORMED BY TRAPEZOIDAL 
VOLTAGE PULSE 

CHARGING PULSE 
DISCHARGE PULSE 

FIGURE 14: 

LOOKUP TABLE 290 (UNIT: \iS) 

PIGMENT INK DRIVING CONDITION A (TIMER DATA FOR PIGMENT INK) 
TIME 

DYE INK DRIVING CONDITION B (TIMER DATA FOR DYE INK) 
TIME 
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